Introduction
Relative age effect (RAE) is a phenomenon that has been studied in many areas including education and sports. The phenomenon reflects the advantages that individuals born early in the year have over individuals born late when faced with the same task. In sports, RAE has been studied across several countries. Nevertheless, a review of the literature did not reveal any such study done in Norway. The present study is thus a replication of earlier studies, undertaken to examine the extent to which RAE exists among Norwegian professional soccer players.
In education, RAE is a common phenomenon that is related to the cut-off dates used in grouping pupils in a class. In most European countries, children are usually grouped by age in school classes. This is especially true for public schools. Thus, all pupils belonging to one school class are likely to be of the same age. This grouping is usually done with the assumption that most children in a school class would be intellectually similar, and have equal abilities to handle academic work and other class activities. However, despite the fact that all pupils in a school class may be equal in age, same-age pupils are rarely equal in their physical and cognitive development (Morrison et al., 1995) . This is because an age cohort class typically comprises individuals born from January to December within a given year. Consequently, pupils born in January are almost a year older than pupils born in December. These early-born pupils largely tend to have an advantage over late-born pupils in terms of physical and intellectual abilities, an advantage that has generally been referred to as the 'relative age effect' or 'season-of-birth bias' (see Musch & Grondin, 2001; Simmons & Paull, 2001) . In a review of the physical and psychological mechanisms associated with relative age effect, Musch and Grondin (2001) observed that children who are born shortly after the cut-off date used in grouping individuals in school classes are more likely to experience academic problems than their older counterparts.
In sports, RAE is suggested as a new trend. Up until the early 1970's, relative age effect had not been found among sports athletes (see Daniel & Janssen, 1987; Grondin & Koren, 2000) , although in a retrospective study that examined the existence of RAE in professional German soccer, RAE is reported to have existed in the 1950s (see Cobley, Schorer & Baker, 2008) . During the last three decades, there has been an increase in studies reporting on this effect. In a study examining the birthdays of players in professional ice hockey teams in Canada, players born early during the calendar year were overrepresented in the teams compared to those born later during the year (Barnsley et al., 1985) . Similar findings have been reported from Europe (Williams & Reilly, 2000) . The relative age effect appears to be more pronounced in elite sports, most likely because of the need to select the best players to be able to compete in international sports. Accordingly, RAE may be the product of the 'regimentation and sophistication' of such elite sports arrangements in recent decades (Glamser & Vincent, 2004) . The relative age effect in sports appears to be largely found among males (e.g. Vincent & Glamser, 2006) probably because the competition to perform is fiercer among males than it is among females.
Youth sports programmes appear to use similar cut-off dates as those used in education to select individuals into their programmes (Musch & Grondin, 2001) . This is also true in Norway. However, unlike in education where age is the decisive factor, physical development tends to be the criterion used in selecting members into sports programmes. Advanced physical maturation and stature are usually used in early identification of individuals with soccer talent (Williams & Reilly, 2000) . Consequently, individuals who are well developed physically, usually born early during a given year tend to be the ones selected into elite sports programmes. The relative age effect (RAE) appears to be a trend in many sports, including swimming, ice hockey, tennis and soccer (Williams & Reilly, 2000) .
Soccer is one of the prestigious sports in Norway. With a national population that has never exceeded five million inhabitants, coupled with the pressure to perform or compete against local and international soccer teams, selecting the best players at any given time is important. The central question is, however, whether those being at the coach's disposal represent those with the greatest potential. This question seems valid as previous research implies that not all talented and physically matured sports men or women may be the most talented athletes from the beginning. Indeed, the innate capacity for exceptional performance in a domain is multidimensional, and each component has its own distinctive growth trajectory, leading to instability in talent development and reduced predictability of talent over time (Simonton, 1999) . Early born individuals may be selected and further socialized into elite sports programmes because of their advantage in physical development compared to late born individuals. However, these individuals may not always emerge as the best athletes during adulthood (Musch & Grondin, 2001 ). Further, overlooking potentially skilful late born players may, unintentionally, lead to an elimination of talent in soccer at the elite level and reduce the performance potential of elite soccer teams. Previous research suggest that late born players not being "seen" by their coaches develop reduced self-esteem and may end up dropping out of sport (Thompson et al., 2004; Wilson et al., 2006) .
In light of the above reasoning, an RAE effect at the elite level could reflect less than optimal selection at an earlier age, leading to a reduced performance potential in a team, thus making it necessary to counteract. The aim of the present study is to assess the extent to which relative age effect exists among teams belonging to the elite level within the Norwegian Football League. Thus the Does Relative Age Effect Exist among Norwegian Professional Soccer Players? 69 hypothesis that relative age effect will be found among Norwegian soccer players at the elite level is tested.
Methods

Sample and Data Collection
The present study is based on data collected from the soccer association website on Norwegian soccer players. Data collection was quite straightforward and no specific hindrances were encountered. For the purpose of this study, data consisted of the birth statistics of male soccer players belonging to the Norwegian Professional Football League during the year 2007.
The sample size comprised 335 soccer players, who belonged to fourteen Norwegian professional teams. Regarding players' country of birth, 220 players were Norwegians (i.e. 65.7% of the sample size) while the remaining 115 players had foreign backgrounds with about half of them coming from other Scandinavian countries. Only data on 217 Norwegian soccer players were analysed as three players had no information on month of birth. Age of participants that comprised the final sample ranged from 16 to 38 years with a mean age of 25.6 (SD = 5.28)
Procedure and Data Analyses
Descriptive analysis was run on the birthdays to determine the number and percentage of soccer players born during the different months. Controlling for the total number of males born within the same period of time as that of players (i.e. 1969 -1991) , a Poisson regression analysis was undertaken to determine the incidence rate ratio (IRR) that is, the incidence of being a member of the Norwegian Football League, with the month of December serving as the reference category. The IRR is an estimate that compares the proportion that belongs to a particular category, in this case, the different months of birth, to the reference category, which was the month of December. Confidence interval (CI) of the IRR, an interval estimate of the sample population parameter that describes the reliability of the IRR estimate was calculated. A chi square analysis was run to determine how much players born during the first half of the year differed from those born during the second half regarding being members of the Norwegian Football League. Finally, a line graph and a bar graph were simultaneously presented to illustrate the number of players born during the 12 months and the recorded number of males born during the corresponding months between 1969 and 1991, the earliest and latest birth year of players. SPSS 15.0 was used in running the analyses.
Results
The month of birth with the highest proportion of players was June (14.3%) ( Table 1 ). This was followed by January where the proportion was 11.1%, and then by February and April with a proportion of 9.7% each. The proportions of players born between August and December were lower than the proportions of players born during the first six months, with the exception of the month of May. December had the lowest proportion of 4.6%. The majority of players (approximately 60%) were born during the first six months of the year. The chi square analysis revealed that after controlling for birth recorded during the period of years players were born (1969 to 1991), players born during the first half of the year had the highest probability of being members of the Norwegian Football League (p = .02) ( Note: MBR -Medical Birth Registry; P-value=0.020
Table 3. Players born during the first half of the year versus those born during the second half: A chi-square analysis of players belonging to the Norwegian Football League
Examining the findings on month of birth in the light of the recorded number of births reveals several interesting findings (Figure 1) . As illustrated by the line graph, the highest proportions of birth were recorded during the months of March and April meaning that between 1969 and 1991, the incidence of being a member of the Norwegian Football League when born during March or April should be lower than when born during any of the other months. The reverse is also true, in that months with the lowest recorded births should have the highest incidence of belonging to the Norwegian Football League as the population of males to select from is less for these months. This assumption holds if the likelihood of belonging to the Norwegian Football League is the same for all individuals irrespective of which month they were born. However, as indicated by the incidence rate ratios in the present study, players born during the first half of the year appeared to be overrepresented in the Football League. The finding on the month of June is quite interesting as June was not the month with the lowest recorded number of birth but nevertheless the month with the highest incidence rate ratio. 
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Discussion Consistent with findings of previous studies from North America (e.g. Vincent & Glamser, 2006) , Europe (e.g. Helsen et al., 2005; Jiménez & Pain, 2008; Williams & Reilly, 2000) and Australia (e.g. Pyne et al., 2006) , players born during the first half of the year appeared to be overrepresented in the Norwegian Football League compared to those born during the second half of the year. The findings from preliminary analysis (not presented here) were similar when players were grouped into 5 or 10-year categories according to their year of birth (1969 -1991) . Moreover, in preliminary analysis, the above trend was not found among foreign soccer players in the Norwegian Football League.
In earlier research, the relative age effect is suggested to be particularly stronger for individuals born during the first quarter of the year (Helsen et al., 2005) . However, in the present study this tendency was not found. On the contrary, the likelihood of belonging to the Football League and month of birth were not linearly related as players born during the month of June rather than January had the highest incidence of membership. Consistent with Musch and Grondin (2001) , talented athletes may suffer loss in talent as they grow older. Conversely, athletes with average talents may develop their talents as they grow older. In addition, athletes overlooked at an earlier age because of a physical disadvantage, may be motivated to engage in special activities that may improve their skills, giving them an advantage at a later age regarding selection into elite sports arrangements. These possible developments might have contributed to the non-linear relationship found in the present study. Nevertheless, the association between month of birth and selection into the Norwegian Football League appears to be a function of the cut-off date used to some extent.
In a soccer team where a variety of skills are needed, selection procedures crediting individuals at earlier stages because of their physical abilities or maturation may be detrimental. The pool of players at the elite level being at coaches' disposal to pick from may become less than optimal, in that their skills may reflect physicality rather than soccer-specific motor skills needed to enhance team performance levels further. In a study involving the Australian Football League, Pyne and colleagues (Pyne et al., 2006) observed that shorter midfield players were more likely to be faster, agile and had better endurance capability than players who were tall and occupied key forward or defensive positions. In the Norwegian Football League, there are several talented players that have been or are currently members of elite soccer clubs abroad. Nevertheless, the national team has hardly been ranked among the best soccer teams at the international level. The Norwegian Football League has often relied on the expertise of foreign soccer players where the expertise of local or national team falls short.
Due to the cross-sectional design of the present study coupled with the analysis that was mainly descriptive, interpretation of the findings must be made with caution. A causal relationship cannot be readily inferred here as several other factors may be at play. A longitudinal study that examines the progress of players (both talented individuals and those with average talents) from pre-adulthood to adulthood would be more appropriate to make such casual inferences. In future studies, the role of inheritance may also be worth pursuing as individuals' advantage over physical development may not only be associated with physical maturation related to month of birth but also with biological inheritance. Besides, as the analysis in the present study involved only male soccer players, it is not clear whether the relative age effect also exists among Norwegian female soccer players. Future studies involving female soccer players as well as those involving both males and females in different athletics are also recommended.
The findings of the present study suggest that the relative age effect (RAE) also exist to a degree among Norwegian professional soccer players at the elite level. Accordingly, the likelihood of experiencing associated negative consequences such as wasted potentials is also high for the League (Jiménez & Pain, 2008) . While the suggestion to go for different cut-off dates appears to be in the right direction, different cut-off dates may not be the solution to the problem of RAE in soccer (Musch & Hay, 1999) . The education of coaches and trainers on the negative consequences of RAE has received much support (e.g. Vaeyens et al., 2005) . To this we argue that when coaches and trainers in youth sports and other sports arrangements are educated on the negative consequences of RAE, the tendency is that some if not all would take these consequences into consideration during selection procedures.
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Conclusion
The apparent advantage in sports that individuals born during the first half of the year have over those born during the second half, suggested by earlier studies was confirmed in our study. However, the linear relationship that appears to exist between month of birth and selection into elite sports was not found in the present study. Players born in the middle of the year and not at the beginning were more likely to be members of the Norwegian Football League. Controlling for the total number of males born within the same period of time as that of players strengthens the validity of the finding. The explanations given for such linear trend in RAE in soccer was only applicable to a certain degree in our study. The findings point to the possibility that more functional selection criteria at earlier stages may be in operation as well, to some extent moderating the RAE effect. Thus, it would be worthwhile for elite soccer coaches to raise their voice with respect to soccer talent identification processes in soccer for children and adolescents. Doing so, they may help counteract the effect of selective procedures for these age groups that may lead to short term success in term of wins, but nonetheless be detrimental for the development of professional soccer players with strong motor-technical and psychological capacities.
